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(57) Abstract: An apparatus for sensing a 
dryness degree in an exhaust type clothes dryer 
and a control method using the same, includes 
a electrode sensor for sensing a clothes drying 
state based on the humidity of the clothes 
in the drum, and a thermistor for sensing the 
temperature of the air discharged after drying, 
the clothes. By comparing the clothes drying 
stale and discharged air temperature, the 
operation of the dryer is controlled, so that the 
drying of clothes can be accurately performed, 
thus to improve efficiency and performance of 
an exhaust type clothes dryer 
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CLOXHES-DRYER-ANOXONXRQL-MEXHOD^USIN.G..SAME 

XECUNJCAL-EIELD 

5 The present invention relates to an exhaust type clothes dryer, and 

more particularly, to an apparatus for sensing dryness degree in exhaust type 
clothes dryer and its control method that are capable of accurately 
determining a clothes dryness degree by using an electrode sensor and a 
temperatures sensor. 

10 

BACKGROUND. ART 

In general, a clothes dryer includes two types: one is an exhaust type 
for drying clothes by introducing an ambient air, and the other is a 
dehumidifying type for removing humidity while circulating an inner air and 
15 condensing the removed humidity to a water drop state to discharge it. 

Figure 1 is a view showing an internal construction of an exhaust type 
clothes dryer in accordance with a conventional art. 

As shown in Figure 1, the conventional exhaust type clothes dryer 
includes: a drum 20 rotatably installed in a case 10 so that clothes can be 
20 dried therein; a driving motor (not shown) connected with the drum 20 by a 
belt 25 so as to rotate the drum 20; a heater 33 installed at an entrance of a 
suction duct 30 at the rear side of the drum 20 and heating a sucked air; and 
a blower 37 installed in an exhaust duct 35 at a front lower side of the drum 
20 and forcibly discharging air used for drying clothes in the drum 20. 
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A door 15 is installed at a front side of the case 10 in order to put in or 
draw out the clothes. 

A suction hole 21 is formed at a rear side of the drum 20, into which 
the ambient air heated while passing the heater 33 can be introduced through 
5 the suction duct 30, and an entrance 36 of an exhaust duct 35 is connected 
at the front side so as to discharge air used for drying the clothes in the drum 
20. 

Especially, the entrance 36 of the exhaust duct 35 is protruded to be 
slanted inwardly of the drum 20, and an electrode sensor 40 is installed on 
10 the protruded slanted face in orderto sense dryness of the clothes. 

The electrode sensor 40 is constructed such that two metal plates are 
positioned side by side and an electric wire is connected to each metal plate 
to thereby construct a circuit, so ,hat by sensing a change in a voltage flowing 
through the both metal plates, a dryness degree can be determined. 
1 5 When the electrode sensor 40 becomes short when clothes with much 

humidity are in contact with the metal plate, and when clothes with a little 
humidity after being dried are in contact with the metal plate, a voltage value 
increased, and thus, the d.yness degree of clothes oan be determined with 
the difference between voltage values, 
0 The clothes dryness degree sensed by the electrode sensor 40 is 

inputted to a control computer (not shown) for controlling an operation of the 
dryer and used for various control operation for clothes drying. 

In the conventional exhaust type clothes dryer as constructed above, 
as the driving motor is operated, the drum 20 connected by the belt 25 is 
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rotated, and at the same time, the blower 37 is rotated. 

As the blower 37 is rotated, the ambient air is introduced into the 
suction duct 30, and as the ambient air passes the heater 33, it is heated and 
introduced into the drum 20. 
5 The heated air introduced into the drum 20, that is, the hot air, is heat- 

exchanged with the wet clothes to dry the clothes, and then, the hot air is 
discharged outwardly of the case 10 through the exhaust duct 35 after drying 
the clothes. 

Especially, in the process of drying the clothes, when the drum 20 is 
10 rotated, the clothes being dried inside collide with the electrode sensor 40 
protruded into the drum 20, and at this time, a voltage value of the circuit 
connected with the electrode sensor 40 is changed, so that the dryness 
degree of the clothes can be determined. 

Figure 2 is a graph showing a dryness degree sensing state using the 
15 electrode sensor in accordance with the conventional art. 

With reference to Figure 2, at the initial stage that the clothes contain 
much humidity, a voltage value sensed by the electrode sensor 40 is low, 
while as the clothes proceed with drying, the voltage value is gradually 
increased. 

2 0 At this time, the dryness degree sensed by the electrode sensor 40, 

that is, the voltage value change, reaches a certain numeric value (5V in 
Figure 2), the control computer determines it's a dryness completion time 
point and discontinues operation of the dryer. 

However, the dryness degree sensing apparatus of an exhaust type 
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dryer in accordance with the conventional art has the following problems. 

That is, since the voltage change value according to the humidity of 
clothes is checked by the electrode sensor 40, the voltage change value is 
high a, the initial stage and .he middle stage, so tha, the clothes dryness can 
5 be accurately determined. 

However, a. the last stage of drying, since the voltage change value 
is low, so that it is difficult to accurately determine a time point of completion 
of the clothes dryness. 

IECHWJCALJ3iS-T-OE-THE-EESEN-T_(6IVE(slxlON 

Therefore, an object of the present invention is to provide an 
apparatus for sensing dryness degree in exhaust type clothes dryer and 
its control method tha, are capable of improving a dryness efficiency 
and a dryness performance by accurately sensing a dryness degree 
even a, the las, stage of drying as we,, as a, ,he initial and middle 
stages by determining »he dryness degree by using an electrode sensor 
and a temperature sensor. 

DErAILEaOESCRIBTJOJSLOe T-HEONUENIION 

in order to achieve the above objects, there is provided an apparatus 
for sensing dryness degree in exhaust type clothes d,yer including: a humidity 
sensing unit positioned inside a drum and sensing a d^ness state of clothes 
by allowing a voitage value to be changed according to the humidity of 
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clothes; a temperature sensing unit positioned at the side of a discharge hole 
of the drum, drying the clothes and sensing a temperature of the air being 
exhausted; and a control unit for receiving sense signals from the humidity 
sensing unit and the temperature sensing unit and determining a dryness 
5 degree of the clothes. 

In the apparatus for sensing dryness degree in exhaust type clothes 
dryer of the present invention, an exhaust duct is connected to one side of the 
drum to outwardly discharge air used for drying the clothes, and the 
temperature sensing unit is installed in the exhaust duct. 
10 In the apparatus for sensing dryness degree in exhaust type clothes 

dryer of the present invention, a blower is installed on the exhaust duct to 
forcibly discharge the air used for drying the clothes in the drum, and the 
temperature sensing unit is installed at the side of a discharge portion of the 
blower. 

15 In the apparatus for sensing dryness degree in exhaust type clothes 

dryer of the present invention, the humidity sensing unit is installed at an 
entrance of the exhaust duct. 

In the apparatus for sensing dryness degree in exhaust type clothes 
dryer of the present invention, the humidity sensing unit refers to an electrode 

2 0 sensor formed as two metal plates are positioned side by side and a voltage 
value is varied according to humidity, and the temperature sensing unit is 
formed as a thermistor that an electric resistance value differs according to 
a temperature change. 

To achieve the above objects, there is also provided a drying control 
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method of an exhaust type dryer comprising the steps of: sensing a dryness 
state value of clothes by a humidity sensing unit; sensing a temperature vaiue 
of air being discharged after drying the clothes by a temperature sensing unit; 
and comparing the dryness state value and the temperature value of the 
5 discharged air, and controlling the operation of the dryer. 

In the drying control method of an exhaust type dryer of the present 
invention, a drying completion time point is determined to stop the operation 
of the dryer by comparing the dryness state value and temperature value of 
the discharged air. That is, after the clothes drying operation starts, the 
1 0 operation of the dnyer is controlled with the dryness state value sensed by the 
humidity sensing unit until the clothes in the drum reaches a set dryness 
degree value, and at values above the set dryness degree value, the 
operation of the dryer is controlled with the temperature value of the discharge 
air sensed by the temperature sensing unit. 

In the drying control method of an exhaust type dryer of the present 
invention, the dryness degree value is set as a value obtained by drying 
clothes by 80%, and when the discharged air temperature value reaches the 
set temperature, it is determined as a time point of completion of drying. 

In the drying control method of an exhaust type dryer of the present 
0 invention, the heater on/off operation, that when the discharged air 
temperature va.ue reaches a set upper limit temperature, the heater 
discontinues its operation, while when the discharged air temperature va.ue 
reaches a set lower limit temperature, the heater is operated again, is 
repeatedly performed as many as the set number of times, so as to complete 
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the drying. 

As to the apparatus for sensing a dryness degree in an exhaust type 
dryer and a control method using the same of the present invention, since the 
dryness degree is determined by using the electrode sensor and the 
5 temperature sensor, the dryness degree of clothes can be accurately 
determined even at the last stage of drying as well as at the initial and middle 
stages of drying, so that a clothes dryness efficiency and dryness 
performance can be much improved. 

1 0 BRIEF DESCRIHJ10N-OEJHE^DRAWlNX3S 

Figure 1 is a view showing an internal construction of an exhaust type 
dryer in accordance with a conventional art; 

Figure 2 is a graph showing a dryness sensing state in accordance 
with the conventional art; 
15 Figure 3 is a view showing an internal construction of an exhaust type 

dryer in accordance with the present invention; and 

Figure 4 is a graph showing a dryness sensing state in accordance 
with the present invention. 

20 MQDE>EQRjC ARRYI NjG-OJUZ-IH E-RRE EERRED-EM BQDI MENXS 

The present invention will now be described with reference to 
accompanying drawings. 

Figure 3 is a view showing an internal construction of an exhaust type 
dryer in accordance with the present invention; and Figure 4 is a graph 
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showing a dryness sensing state in accordance with the present invention. 

An exhaust type dryer having a dryness degree sensing apparatus of 
the present invention includes: a drum 52 rotatably instal.ed in a case 50 so 
that clothes can be dried therein; a driving motor (not shown) connected with 
5 the drum 52 by a belt 53 so as to rotate the drum 52; a heater 56 insta.led at 
an entrance of a suction duct 55 which is positioned at the rear side of the 
drum 52 and heating a sucked air; and a b.ower 62 installed in an exhaust 
duct 60 which is positioned at a front lower side of the drum 52 and forcibly 
discharging air used for drying clothes in the drum 52. 
1 0 The entrance 61 of the exhaust duct 60 is protruded to be slanted 

inwardly of the drum 52, and an electrode sensor 70 is installed on the 
protruded slanted face in order to sense dryness of the clothes. 

The electrode sensor 70 is constructed such that two metal plates 
are positioned side by side and an electric wire is connected to each metal 
15 plate to thereby construct a circuit, so that by sensing a change in a voltage 
flowing through the both metal plates, a dryness degree can be determined. 

When clothes with much humidity are in contact with the metal plate, 
the electrode sensor 70 becomes short, and when clothes with a little humidity 
after being dried are in contact with the metal plate, a voltage value of the 
20 el ectrode sensor 70 increased, and thus, the dryness degree of clothes can 
be determined with the difference between voltage values. 

A thermistor 75 for sensing a temperature of the air being discharged 
after drying the clothes is installed in the exhaust duct 60 at the side of the 
discharge hole of the drum 52. The thermistor 75 is constructed to sense a 
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temperature as an electric resistance value is varied according to a 
temperature change. 

The thermister 75 is preferably installed at the side of the discharge 
portion of the blower 62. 
5 The sense signals of the electrode sensor 70 and the thermistor 75 are 

inputted to a control computer 80, and the control computer 80 compares the 
signals inputted from the electrode sensor 70 and the thermistor 75 and 
determines a clothes dryness degree. 

The control computer 80 determines a rotation speed by controlling the 
10 driving motor for rotatably driving the drum 52 and the blower 62, and controls 
the temperature of the air supplied into the drum 52 by controlling the heater 
56, thereby controlling the operation of the dryer. 

Meanwhile, in addition to the discharge side thermistor 75, a suction 
side thermistor 76 is installed at the suction hole to which the drum 52 and 
15 the suction duct 55 are connected, so as to sense the temperature of the air 
sucked into the drum 52 and input it to the control computer 80. 

The suction side thermister 76 serves to prevent the clothes from 
deforming or damaging due to overheated air by sensing the suction air 
temperature when the air heated while passing the heater 56 is introduced 
2 0 into the drum 52. 

The control computer 80 receives the sense signal from the suction 
side thermistor 76, and when the temperature of the sucked air is above a set 
temperature, the control computer 80 outputs a control signal to the heater 

56 to lower a heating temperature of the heater 56 or stops the operaiton of 

9 
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the heater 56. 

Drying control method using the exhaust type dryer of the present 
invention will now be described. 

After clothes to be dried is input into the drum 52, when the clothes 
start drying as the driving motor and the heater 56 are operated, the 
temperature of the sucked air is sensed by the suction side thermistor 76, a 
clothes dryness state value (V) of the drum 52 is sensed by the electrode 
sensor 70, and a temperature value (T) of the air discharged after drying the 
clothes is sensed by the thermister 75. 

The dryness state value (V) and the discharged air temperature value 
(T) respective.y sensed by the electrode sensor 70 and the thermistor 75 are 
inputted to the control computer 80, and then the control computer 80 
compares the two values (V and T) to control the operation fo the driving 
motor and the heater 56. 

As shown in Figure 4, the dryness state value (V) sensed by the 
electrode sensor 70 is regularly increased from the dryness initial stage and 
the dryness last stage, and the discharged air temperature value (T) sensed 
by the thermistor 75 is sharply increased at the dryness initial stage and the 
dryness last stage. 

Especially, the dryness state value (V) sensed by the electrode sensor 
70 shows a great change width at the dryness initial stage and the dryness 
middle stage, while the discharged air temperature value (T) sensed by the 
thermistor 75 shows great change width at the dryness initial stage and the 
dryness last stage. 
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Thus, the control computer 80 compares the dryness stage value (V) 
and the discharge air temperature value (T) to determine a clothes dryness 
proceeding time, that is, a clothes dryness completion time point. 

Especially, as described above, at the dryness last stage, the change 
5 width of the discharged air temperature value (T) sensed by the thermistor 
75 is greater than the change width of the dryness state value (V) sensed by 
the electrode sensor 70, so that when the discharge air temperature value (T) 
reaches a set temperature, it is preferably determined to be a dryness 
completion time point. 
10 In addition, preferably, the control computer 80 controls the operation 

of the dryer with the dryness state value (V) sensed by the electrode sensor 
70 until the dryness middle stage, that is, until the clothes in the drum 52 
reaches a set dryness degree value after the clothes dryness operation 
starts, and controls the operation of the dryer with the discharge air 
15 temperature value (T) sensed by the thermistor 75 at the dryness last stage, 
that is, higher than the set dryness degree value. 

In other words, if the set dryness degree value is set as a value 
obtained by performing drying the clothes by 80%, the control computer 80 
controls by using the dryness stage value (V) sensed by the electrode sensor 
20 70 until the clothes is dried by about 80% after the clothes starts drying, and 
if the clothes dryness degree exceeds 80%, the control computer controls by 
using the discharged air temperature value (T) sensed by the thermistor 75. 

Meanwhile, drying clothes can be completed by repeatediy performing 
the heater on/off operation that when the discharge air temperature value (T) 
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reaches a set upper limit temperature (T,), the operation of the heater 56 is 
stopped, while if the discharged air temperature value (T) reaches a set iower 
limit temperature (T2), the heater 56 is operated again. 

The heater on/off operation repetition number of times is set depending 
5 on the amount of clothes to be dried or depending on the quality of clothes 
to be dried. 

Namely, if the amount of clothes to be dried is small or if relatively find 
clothes are dried, when it reaches the initial set upper limit temperature (T1), 
the heater 56 is stopped from operation, while, if the amount of clothes to be 
10 dried is .arge or if relatively coarse clothes are dried, the heater on/off 
operation is repeatedly performed up to the set upper limit temperature (T1) 
so high as not to damage the clothes, to dry the clothes. 

The set upper limit temperature (T1) and the set lower limit 
temperature (T2) according to the amount and quality of the clothes can be 
1 5 determined by setting them as a default value through repeated testing. 

IN DUSIRI ALARRLICABILUY 

As so far described, according to the apparatus for sensing a dryness 
degree of an exhaust type dryer and its control method, the dryness degree 
20 can be determined by using the electrode sensor and the temperature sensor, 
the dryness degree of clothes can be accurately determined even at the 
dryness last stage as well as at the dryness initial and middle stages. Thus, 
clothes dryness efficiency and dryness performance can be improved. 
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CLAIMS. 

1. An apparatus for sensing dryness degree in exhaust type 
clothes dryer comprising: 
5 a humidity sensing unit positioned inside a drum and sensing a 

dryness state of clothes by allowing a voltage value to be changed according 
to the humidity of clothes; 

a temperature sensing unit positioned at the side of a discharge hole 
of the drum, drying the clothes and sensing a temperature of the air being 
10 exhausted; and 

a control unit for receiving sense signals from the humidity sensing unit 
and the temperature sensing unit and determining a dryness degree of the 
clothes. 

15 2. The apparatus of claim 1, wherein an exhaust duct is connected 

to one side of the drum to outwardly discharge air used for drying the clothes, 
and the temperature sensing unit is positioned in the exhaust duct. 

3. The apparatus of claim 2, wherein a blower is installed in the 
2 0 exhaust duct to forcibly discharge the air used for drying the clothes in the 

drum, and the temperature sensing unit is positioned at the side of a 
discharge portion of the blower. 

4. The apparatus of claim 2, wherein the humidity sensing unit is 

positioned at an entrance of the exhaust duct. 

13 
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5. The apparatus of claim 1, wherein the humidity sensing unit 
refers to an e.ectrode sensor formed as two metal plates are positioned side 
by side and a voltage value is varied according to humidity, and the 
5 temperature sensing unit is formed as a thermistor that an electric resistance 
value differs according to a temperature change. 

6. The apparatus of claim 1, further comprising: a suction air 
sensing unit disposed at the side of the suction hole of the drum, sensing a 
1 0 temperature of air sucked into the drum and inputting it to the control unit. 



7. A drying control method of an exhaust type dryer, comprising 
the steps of: 



15 



sensing a dryness state value of clothes by a humidity sensing unit; 

sensing a temperature value of air being discharged after drying the 
clothes by a temperature sensing unit; and 

comparing the dryness state value and the temperature value of the 
discharged air, and controlling the operation of the dryer. 



20 8. The method of claim 7, wherein a drying completion time point 

is determined to stop the operation of the dryer by comparing the dryness 
state value and temperature value of the discharged 



air. 



The method of claim 7, wherein after the clothes drying 
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operation starts, the operation of the dryer is controlled with the dryness state 
value sensed by the humidity sensing unit until the clothes in the drum 
reaches a set dryness degree value, and at values above the set dryness 
degree value, the operation of the dryer is controlled with the temperature 
5 value of the discharge air sensed by the temperature sensing unit. 

10. The method of claim 9, wherein the dryness degree value is set 
as a value obtained by drying clothes by 80%. 

10 11. The method of one of claims 7 through 10, wherein when the 

discharged air temperature value reaches a set temperature, it is determined 
to be a drying completion time point. 

12. The method of one of claims 7 through 10, wherein the heater 
15 on/off operation, that when the discharged air temperature value reaches a 

set upper limit temperature, the heater discontinues its operation, while when 
the discharged air temperature value reaches a set lower limit temperature, 
the heater is operated again, is repeatedly performed as many as the set 
number of times, so as to complete the drying. 

20 

13. The method of claim 12, wherein the heater on/off operation 
repetition number of times is set depending on the amount of clothes to be 
dried. 

15 
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14. The method of claim 12, wherein the heater on/off operation 
repetition number of times is set depending on the quaiity of clothes to be 



dried. 
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